Erythrocyte membrane transport.
Erythrocytes are endowed with functional entities that support either cellular functions or the systemic delivery of O2 from lung to tissue and removal of CO2 from tissue to lung. The latter depend largely on the blood's circulatory capacity. They are associated, respectively, with cytosolic haemoglobin and the major membrane polypeptide band 3 (anion exchanger 1, AE1). As a membrane transporter, AE1 mediates Cl-/HCO3- exchange, thus enhancing the blood capacity for carrying CO2 and for acid-base homeostasis. By interacting with lipids and proteins, the multifunctional AE1 tethers the membrane cytoskeleton multiprotein complex to the membrane and confers upon erythrocytes both mechanical and viscoelastic properties. Those in turn allow cells to withstand the shear forces of circulation and squeeze through capillaries. Most other major membrane transporters are apparently essential for maintaining a stable erythrocyte cell shape and flexibility via a functional membrane cytoskeleton. These include the membrane transporters of glucose, nucleoside and purine for fueling the Na/K and Ca pumps via ATP production, and of amino acid and oxidized glutathione transport for maintaining the cell redox status. All membrane transporters detected in mature erythrocytes are synthesized early in erythrocyte differentiation. Their contribution to erythrocyte and to systemic physiology is presently being re-assessed by targeted gene disruption and replacement. For example, organisms with reduced or disrupted AE1 gene expression showed major erythrocyte instabilities and defective anion exchange capacity and acidosis, but remain alive.